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Short stature, mental retardation, and
hypoparathyroidism: a new syndrome

R J Richardson, J M W Kirk

Abstract
Eight children (four boys and four girls) with
extreme failure to thrive, dysmorphic fea-
tures, developmental delay, hypoparathyroid-
ism, and abnormal skeletal survey were
studied. They were the products of seven con-
sanguinous marriages, two of the patients
being brothers. In the remaining six families,
a further four children had affected siblings
who had died in infancy. When assessed the
children were aged 0-47-12-8 years; SD
scores were <-2 for height, weight, and head
circumference in all patients. The children

Table I Clinicalfeatures of the syndrome. All patients had
consanguinous parents and were of short stature with
develpmental delay and typical dysmorphic facies

Case Sex Affected Low
No siblings birth weight

(<1Oth centile)

1 Male Yes Yes
2 Male Yes Yes
3 Male No Yes
4 Male Yes Yes
5 Female Yes Yes
6 Female No Not known
7 Female Yes Yes
8 Female Yes Yes

had identical facies with deep set eyes,
depressed nasal bridge with beaked nose, long
philtrum, thin upper lip, micrognathia, and
large floppy earlobes. They were all develop-
mentallyretarded. The followingabnormaities
were found on investigation: hypocalcaemia
in all (of whom six of seven had hypoparathy-
roidism), medullary stenosis and other skele-
tal survey defects in seven of the eight
children, and reduced numbers of T cell
subsets in four of four tested. We believe that
these children represent a new, as yet un-
described genetically determined syndrome.

During the past few years we have noted a pre-
viously undescribed pattern of congenital
anomalies in eight children of Middle Eastern
origin. We present these cases in the hope that
early recognition may reduce morbidity and
mortality from associated hypocalcaemia and
sepsis, and enable further elucidation of the
genetics of this syndrome.
The clinical features of the syndrome are

summarised in table 1, and show clearly the
homogeneity of the abnormalities in these chil-
dren. We therefore describe the index case in
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detail, and then review the abnormalities in the
other patients.

Case reports
CASE 1
This infant boy was the sixth liveborn child
born to consanguinous first cousins from Qatar.
He was the older brother of case 2. He also had
a brother aged 18 years, and two sisters aged 15
and 13 years, but two other sisters had died in
infancy (fig 1).
The pregnancy was normal, although low

urinary oestriol concentrations had been noted.
The baby was born in the United Kingdom at
full term weighing 1840 g (table 2). At birth
he was noted to have dysmorphic features-
deep set eyes, a beaked nose with depressed
nasal bridge, long philtrum with thin upper lip,
micrognathia, and large floppy earlobes (fig 2).
At 3 weeks of age he developed septicaemia and
streptococci, staphylococci, coliforms, and can-

dida were cultured. At that time he was found
to be hypocalcaemic (calcium 1I5 mmol/l, refer-
ence range 2 20-2-67) with an inappropriately
low parathyroid hormone concentration (<156
ng/l) (table 3). Treatment was started with
la-hydroxycholecalciferol. He was also dis-
covered to have ,B thalassaemia major, for which
he required intermittent blood transfusions.
No syndrome or underlying cause was found

for this child's condition, but despite treatment
of both the thalassaemia and hypoparathyroid-
ism he has remained severely developmentally
and physically retarded. He started to walk at
the age of 8 years and at that time speech was
limited to babble and a few words, but no sen-
tences. At the age of 12 years the vocabulary
was still extremely limited, consisting only of
simple phrases and sentences. Vision and hear-
ing were normal.
Growth has been extremely poor (fig 3).

When last reassessed at the age of 12-8 years his
height was 81-9 cm with a weight of 9-0 kg

Table 2 Auxological data

Case Birth Gestation Centile Age Height Weight Head circumference
No weight (weeks) (%) (years)

(g) cm SD score kg SD score cm SD score

1 1840 40 <3rd 12-81 819 -10-6 90 -3-6 45 0 -9 1
2 2150 36 <3rd 5-17 69-1 -8-4 7-0 -5-3 40 0 -8-7
3 2540 37 <10th 3-01 76-2 -4 7 7-2 -4-6 42-8 -4-0
4 1930 41 <3rd 191 61-2 -7-7 4-5 -5 8 394 -6-2
5 2700 40 <10th 1-47 61-5 -6-3 3-7 -6-6 40-2 -4-9
6 2320 39 <3rd 1 09 54-5 -7-6 3 5 -6-2 38 5 -5-3
7 Not known Not known Not known 0 09 46-5 -3 3 2-4 -2-9 33 0 -2-3
8 2360 38 <3rd 1-24 51-4 -9-2 2-9 -7-0 38-6 -5-5

©

~~~~~ _--. 1.. ....-.,,

Figure 2 Photographs ofaffected children. A, B, and C-index case aged 9 months; D, E, F, G-cases 3, 6, 7, and 8.
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Table 3 Calcium studies

Case Calcium studies Parathyroid
No honnone

Cakium Phosphate Alkaline (ngll)
(mmol/l) (mmol/l) phosphatase

activity (U/l)

1 1-54 30 640 <156
2 1-25 4-4 481 50
3 1-03 2-7 1387 <40
4 1-91 1-7 310 >1000
5 1-65 2-8 156 >100
6 1-4 2-8 251 52
7 16 2-9 Not measured Not measured
8 1-53 Not measured 276 23

Reference 2-2-2-67 0-831-78 100-1000 120-410
ranges (with normal

serum calcium
concentration)
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Figure 3 Growth charts of index case.

and head circumference of 45 0 cm (table 2).
He had clinical evidence of heart failure and an
enlarged liver, both of which were thought to be
secondary to iron overload from repeated
transfusion, as the serum ferritin concentration
was grossly raised at 11804 4ig/l (reference
range 40-300). Although the corrected serum
calcium concentration has been maintained
within the reference range on up to 80 ,ug of
la-hydroxycholecalciferol/day the renal ultra-
sound scan shows extensive generalised nephro-
calcinosis.

CASES 2-8
Pedigrees (fig 1)
All eight children were the product of seven
consanguinous marriages between first cousins
of Middle Eastern origin. There was no evi-
dence that any of the families were inter-related.
Four of the children were boys, and four girls.

Cases 1 and 2 were brothers, and in four of the
remaining six families there had been a further
five similarly affected siblings with dysmorph-
ism, hypocalcaemia, and recurrent infections
who died in infancy.

Auxological data (table 2)
The standards of Tanner et al have been used
for all the auxological data. 1-3
The birth weights of the seven patients for

whom data are available are all below the 10th
centile when adjusted for gestational age,
indicating that the onset of the failure to thrive
was prenatal. Measurements of height, weight,
and head circumference made at the time of the
latest assessment have been given, and show
that all the variables are <-2 SD scores (appro-
ximates to third centile) for age and sex. There
are no discrepancies among the height, weight,
and head circumference SD scores.
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Developmental delay
All the patients were severely developmentally
retarded. Motor milestones were especially
affected, with only case 1 being able to walk,
and none of the other seven children being able
to crawl or stand unsupported. Speech was

limited to babble in all children except case 1.
Although cardiorespiratory arrest secondary to
hypocalcaemia had occurred in two of the chil-
dren (cases 2 and 3), this could not account for
the severe developmental delay in the other six.

Hearing was normal, although case 4 had
bilateral perforated tympanic membranes that
were colonised with Pseudomonas aeruginosa.

Vision was also considered to be normal in all
patients, although case 3 had cataracts, presum-
ably secondary to hypocalcaemia.

INVESTIGATIONS
Hypocakaemia (see table 3)
All eight patients presented with hypocalcaemia
in the neonatal period, as did five affected sib-
lings who died in infancy. Radioimmunoassay
of the amino terminal human parathyroid hor-
mone concentrations was carried out in seven of
the children, and was inappropriately low for
the serum calcium in six, confirming hypo-
parathyroidism. In the seventh child (case 4) the
parathyroid hormone concentration was grossly
raised (>1000 ng/l) on three occasions both with
and without treatment, suggesting a biologically
inert parathyroid hormone. Treatment with
la-hydroxycholecalciferol in a total daily
dose of 0 3-1-2 ,ug/day and calcium supple-
mentation of 8-1-10-8 mmol/day have returned
calcium concentrations to normal in all patients.

Skeletal survey
Skeletal surveys of all the patients were

reviewed. Medullary stenosis of long bones was

noted in seven patients and is most clearly seen

in the forearm bones and the metacarpals.
Other skeletal abnormalities included a valgus
deformity of the femoral neck (n=2) and termi-
nal acro-osteolysis in the distal phalanges
(n= 1).

Immune function
Three of the children (cases 2, 3, and 5) pre-
sented in the neonatal period with septicaemia
and there was evidence that at least three
further affected siblings had died in infancy of
overwhelming infection.
Immunoglobulin concentrations were normal

in three children in whom they were measured,
but four children (cases 3, 4, 5, and 8) had
reduced numbers of all T lymphocyte subsets.
Case 3 was given thymic factor twice weekly in a

dose of 1 mg/kg for two years until immune
function had return to normal. Case 4 had
abnormal polymorph mobility, in addition, but
this was thought to be secondary to nutritional
factors.

Other investigations
Glucagon stimulation tests of growth hormone

release (100 rig/kg given intramuscularly) were
carried out on three of the patients, with peak
serum growth hormone concentrations of 6-1,
7-8, and 8-7 pg/l (12-2, 15-6, and 17-4 mU/l),
respectively. Thyroid function was normal in all
patients.

Liver function tests were carried out in five
children; two have always had normal levels and
three had increased transaminase activities.
Case 1 has had grossly abnormal liver function
tests (reference ranges given in parentheses)-
bilirubin concentration 35 imol/l (<17), alanine
aminotransferase activity 156 U/i (6-16), aspar-
tate aminotransferase activity 309 U/i (6-16),
and y glutamyltransferase activity 855 U/I
(10-50)-which were thought to be secondary
to iron overload as a result of repeated blood
transfusion for thalassaemia major. Case 3 has
had a liver biopsy specimen taken, which
showed reactive hepatitis but no evidence of
chronic liver disease. The abnormal liver func-
tion tests in this patient (bilirubin 144 iimol/l,
alanine aminotransferase 144 U/1, y glutamyl-
transferase 900 U/1) improved spontaneously
with no treatment. Case 5 has had persistent
unexplained increase in transaminase activities
(alanine aminotransferase 283 U/i and aspartate
aminotransferase 133 U/1).

Six of the patients have had chromosome
analyses performed, including Giemsa banding,
and no abnormality has been found.

Discussion
The association of extreme failure to thrive,
dysmorphic features, developmental delay,
abnormal skeletal survey, and hypoparathyroid-
ism has not to our knowledge been previously
reported. The similarity of the pattern of
anomalies in the eight children described and in
five further affected siblings indicates a syn-
drome that has a common mode of determi-
nation. Though this new syndrome does have
some features in common with the Kenny-
Caffey syndrome, such as short stature and
hypocalcaemia (caused by hypoparathyroidism
or an abnormal parathyroid hormone) in asso-
ciation with abnormalities in the skeletal
survey, it differs substantially in that our group
of patients had no evidence of macrocephaly,
and were all developmentally delayed.F7
DiGeorge's syndrome, a defect of the third and
fourth branchial arches, may present with hypo-
parathyroidism and immune dysfunction,
although both are commonly transient.8 Most
patients with DiGeorge's syndrome, however,
present with congenital heart disease, and
though echocardiography was not carried out on
our patients none had any abnormal findings on
clinical examination.9
As the consanguinuity rate approaches 60%

in some populations within the Middle East, the
emergence of an autosomal recessive condition
is more likely and this is the presumed mode of
inheritance of this syndrome.""'2 Larger num-
bers of patients will have to be identified before
its genetics can be more fully elucidated; in the
meantime recognition of affected children will
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allow earlier prescription of appropriate treat-
ment.
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